
Ab s t r ac t
Zero Trust and least-privilege Identity and Access Management (IAM) have become critical security strategies for 
safeguarding regulated and federally managed cloud environments against a growing number of malicious attacks. The 
era of perimeter-based security is over, as cloud computing and remote access, hybrid infrastructures, and interconnected 
digital services are becoming commonplace. This research paper explores the design and implementation of a zero-trust 
IAM approach that continuously verifies identity, applies least-privilege access throughout the access lifecycle, and enforces 
adaptive authorization policies. The research examines various security elements, including multi-factor authentication, 
privileged access management, role- and attribute-based access control, continuous monitoring, and automated identity 
governance. It also delves into their role in ensuring compliance, mitigating unauthorized access, managing insider threats, 
and enhancing organizational resilience. The suggested model connects security controls with governance and compliance 
needs and encourages efficient operations in multi-cloud and hybrid cloud environments. Implementation issues such as 
legacy system integration, policy management complexity, scalability, and evolving threat landscapes are also addressed. 
The results show that the implementation of the zero-trust principles with least-privilege IAM has a significant impact on 
improving cloud security, visibility into identity activities, continuous compliance, and securing digital transformation for 
government agencies and other highly regulated organizations navigating dynamic cloud environments. 
Keywords: Zero Trust Architecture, Least-Privilege Access, Identity and Access Management (IAM), Federal Cloud Security, 
Regulated Cloud Environments, Multi-Factor Authentication, Privileged Access Management, Continuous Authentication, 
Identity Governance, Cloud Compliance.
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In t r o d u c t i o n

Cloud computing has revolutionized how federal 
agencies and other regulated industries deploy, 
manage, and secure critical information systems. Cloud 
platforms offer scalability, operational flexibility, and 
cost savings, but also complex security issues related 
to distributed systems, remote connections, third-party 
integrations, and ever-evolving cyber threats. Traditional 
perimeter security solutions are not enough because 
users, devices, and applications are often outside 
the network perimeter.  Consequently, organizations 
have shifted toward Zero-Trust Architecture (ZTA). 
This security paradigm assumes no entity should be 
inherently trusted and requires continuous verification 
before granting or maintaining access (Patel, Müller, 
Kvirkvelia, Smith, & Wilson, 2024; Ashfaq et al., 2023).

Identity and Access Management (IAM) is the starting 
point for implementing zero-trust principles, as it 
establishes access controls that grant only the minimum 

permissions necessary to anyone authenticated to access 
the business. The key to least privilege (KL) has the most 
significant effect in minimizing attack surfaces, limiting 
access, mitigating insider threats, and the damage that 
can be done with compromised credentials. Modern IAM 
solutions incorporate advanced features such as multi-
factor authentication, privileged access management, 
adaptive authentication, continuous monitoring, and 
policy-driven authorization to enhance enterprise 
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security while promoting operational efficiency (Vitla, 
2023; Daah, Qureshi, Awan, Adalat, & Konur, 2024; Dalal, 
2021).

There are several sectors, such as healthcare, finance, 
defense, and critical infrastructure, that are subject 
to government and compliance mandates critical to 
ensuring strong identity protection, auditability, and 
secure access control. The zero-trust approach resonates 
with these goals by requiring constant authentication 
of identities, devices, applications, and workloads, 
regardless of where they are. Advanced persistent 
threats (APT), credential theft, ransomware, and lateral 
movement are just a few security challenges that micro-
segmentation, continuous authentication, contextual 
access evaluation, and dynamic policy enforcement 
support and enhance organization resilience against 
(Bell, Broklyn, & Egon, 2024; Motamed, 2024; Manzano, 
Márquez, & Astudillo, 2024).

The challenge lies in creating a secure, user-friendly, 
compliant, and efficient zero-trust IAM solution that 
meets all business requirements. Legacy integration, 
hybrid and multi-cloud solutions, Internet of Things (IoT) 
security, and interoperability across diverse platforms 
are just some of the challenges that demand a robust 
governance approach and automated identity lifecycle 
management. The integration of blockchain technology 
in identity verification, AI-powered authentication 
systems, and cloud interoperability further strengthens 
the potential of zero-trust deployments to secure 
and transparent access management in a distributed 
environment (James, 2021; Chinamanagonda, 2022; 
Subha, Leelavathi, & Hari Bhaskar, 2023; Hardin, Stephan, 
Wang, Corbin, & Widergren, 2015).

This study investigates the design of zero-trust and 
least-privilege IAM architectures for feds and regulated 
environments in cloud deployments, assessing key 
architectural elements, governance approaches, access 
control policies, and compliance issues.  It also explores 
implementation challenges and emerging technological 
innovations that strengthen identity-centric security, 
improve cyber resilience, and support secure cloud 
transformation. The discussion contributes to a 
broader understanding of how modern IAM strategies 
can enhance confidentiality, integrity, availability, 
and regulatory adherence in highly sensitive cloud 
environments (Bansal, 2024; Patel et al., 2024; Ashfaq 
et al., 2023).

Li t e r at u r e Re v i e w

Conceptual Overview of Zero-Trust and Least-
Privilege IAM

Zero-Trust Architecture (ZTA) has become a 
foundational cybersecurity strategy for securing 
cloud environments in which users, applications, and 
workloads operate across distributed infrastructure. 
Unlike traditional perimeter-based security, zero trust 
assumes that no entity should be inherently trusted, 
regardless of whether it is inside or outside the network. 
Every access request is continuously verified based on 
identity, device health, contextual risk, and authorization 
policies before access is granted (Patel et al., 2024). This 
security philosophy is particularly valuable in federal 
and regulated cloud deployments, where protecting 
sensitive information, ensuring regulatory compliance, 
and minimizing insider threats are strategic priorities.

Least-Privilege Identity and Access Management 
(IAM) complements zero-trust principles by ensuring 
that users, applications, and services receive only the 
minimum permissions required to perform authorized 
tasks. Restricting unnecessary privileges significantly 
reduces attack surfaces and limits opportunities for 
privilege escalation and lateral movement during cyber 
incidents (Dalal, 2021). Modern IAM, therefore, combines 
identity verification, policy enforcement, continuous 
authentication, and dynamic authorization into an 
integrated security framework.

Zero-Trust Security Architecture
Zero-trust security replaces static trust assumptions with 
continuous verification mechanisms. The architecture 
incorporates identity validation, device posture 
assessment, encrypted communications, adaptive 
authentication, micro-segmentation, and policy-driven 
access decisions throughout every interaction. Patel et al. 
(2024) argue that this paradigm strengthens information 
system resilience by continuously evaluating trust levels 
rather than relying on network location. Similarly, Ashfaq 
et al. (2023) describe zero trust as a comprehensive 
security framework that addresses sophisticated 
cyberattacks targeting cloud-native infrastructure.

Bansal (2024) further emphasizes that zero trust 
is no longer optional for organizations handling 
regulated information because conventional perimeter 
defenses cannot adequately protect modern cloud 
ecosystems characterized by remote work, multi-cloud 
deployments, and extensive third-party integrations.
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Identity and Access Management in Regulated 
Cloud Environments
Identity and Access Management serves as the 
operational core of zero-trust implementation. IAM 
governs digital identities throughout their lifecycle by 
managing authentication, authorization, provisioning, 
deprovisioning, role assignments, and access auditing. 
Effective IAM enables organizations to enforce security 
policies consistently while maintaining operational 
efficiency.

Vitla (2023) explains that modern IAM platforms 
incorporate Multi-Factor Authentication (MFA), 
Privileged Access Management (PAM), Single Sign-On 
(SSO), adaptive authentication, and automated 
identity governance to strengthen cybersecurity 
while supporting regulatory compliance. These 
capabilities improve visibility in user activities, simplify 
access administration, and reduce identity-related 
vulnerabilities across cloud platforms.

James (2021) similarly notes that balancing security, 
performance, and operational flexibility requires 
integrating IAM with cloud networking architectures 
that support continuous verification without degrading 
user productivity.

Least-Privilege Access Control
Least-privilege access is one of the most effective 
mechanisms for reducing organizational cyber 
risk. Under this model, permissions are granted 
strictly according to job responsibilities and are 
reviewed regularly to prevent excessive privileges from 
accumulating over time.

Dalal (2021) demonstrates that limiting user 
privileges reduces opportunities for credential 
abuse, insider attacks, and unauthorized system 
modifications. Chinamanagonda (2022) further explains 
that combining least-privilege principles with zero-trust 

policies strengthens cloud infrastructure by preventing 
unrestricted access even after successful authentication.

Advanced implementations frequently employ 
Role-Based Access Control (RBAC), Attribute-Based 
Access Control (ABAC), Just-in-Time (JIT) privilege 
elevation, and continuous policy evaluation to provide 
granular authorization decisions that adapt to changing 
operational contexts (Motamed, 2024).

Security Mechanisms Supporting Zero Trust
Zero-trust environments rely on multiple complementary 
security technologies that collectively protect cloud 
resources. These mechanisms include Multi-Factor 
Authentication, endpoint verification, behavioral 
analytics, encryption, policy engines, software-
defined perimeters, micro-segmentation, continuous 
monitoring, and automated incident response.

Manzano et al. (2024) identify policy enforcement 
points, secure communication protocols, identity 
verification services, continuous monitoring systems, 
and segmentation controls as the most frequently 
adopted security mechanisms within zero-trust 
architectures. Bell et al. (2024) also conclude that 
integrating these technologies substantially improves 
cloud security, strengthens data privacy, and minimizes 
unauthorized access across distributed environments.

Emerging Technologies Supporting IAM
Recent studies have expanded zero-trust IAM by 
incorporating blockchain, Internet of Things (IoT), 
artificial intelligence, and intelligent automation. 
Blockchain-based identity management provides 
immutable identity records, decentralized verification, 
and improved auditability for regulated industries.

Daah et al. (2024) demonstrate that integrating 
blockchain with zero-trust IAM strengthens identity 
integrity, improves transparency, and enhances 

Table 1: Comparison of Traditional IAM and Zero-Trust IAM Architectures

Feature Traditional IAM Zero-Trust IAM

Trust Model Implicit trust after authentication Continuous verification of every request

Authentication One-time login Continuous and adaptive authentication

Authorization Static role assignment Dynamic policy-driven authorization

Access Privileges Often broad and persistent Least-privilege with Just-in-Time access

Network Security Perimeter-focused Identity-centric and micro-segmented

Threat Detection Periodic monitoring Continuous behavioral monitoring

Insider Risk Mitigation Limited Strong through continuous validation

Compliance Support Basic audit controls Continuous compliance and policy enforcement



Zero-trust and least-privilege IAM design in federal/regulated cloud deployments

Adhyayan: A Journal of Management Sciences, Volume 14, Issue 2 (2024) 87

access governance within highly regulated financial 
environments. Likewise, Subha et al. (2023) highlight 
that combining blockchain with IoT ecosystems creates 
more trustworthy identity verification processes while 
reducing risks associated with distributed devices.

Artificial intelligence is increasingly used for anomaly 
detection, adaptive authentication, user behavior 
analytics, and automated policy enforcement, enabling 
organizations to identify suspicious activity before it 
escalates into major security incidents.

Regulatory Compliance and Governance
Federal agencies and regulated organizations must 
comply with stringent security requirements governing 
confidentiality, integrity, availability, accountability, and 
auditability. Zero-trust IAM supports these objectives 
by enforcing identity-centric security policies, enabling 
continuous monitoring, ensuring comprehensive 
logging, and automating compliance reporting.

Hardin et al. (2015) emphasize the importance of 
interoperability and standardized security controls for 
complex interconnected systems, while Motamed (2024) 
argues that governance frameworks become significantly 
more effective when supported by continuous identity 
verification and adaptive authorization mechanisms. 
These capabilities improve regulatory readiness and 
simplify compliance assessments across multi-cloud 
environments.

Research Gap
Although existing studies extensively examine zero-

trust architecture, cloud security, identity governance, 
and least-privilege access independently, limited 
research integrates these concepts into a unified IAM 
framework tailored to federal and highly regulated 
cloud deployments. Most investigations emphasize 
conceptual security models or individual technological 
components without comprehensively addressing 
identity lifecycle management, adaptive authorization, 
compliance mapping, and automated governance 
within a single implementation framework. Furthermore, 
empirical guidance on balancing operational efficiency, 
regulatory obligations, and scalable cloud identity 
management remains insufficient. This study addresses 
these gaps by proposing an integrated zero-trust and 
least-privilege IAM framework that aligns continuous 
identity verification, policy-driven access control, 
governance automation, and regulatory compliance 
to strengthen security across modern federal and 
regulated cloud environments.

Re s e a r c h Me t h o d o lo g y

Research Design
This study adopts a qualitative, descriptive research 
design supported by comparative and framework-
based analysis to evaluate zero-trust and least-privilege 
Identity and Access Management (IAM) strategies 
for federal and regulated cloud deployments. The 
methodology synthesizes findings from scholarly 
literature, industry frameworks, and regulatory 

Figure 1: Security risk decreases progressively as additional Zero-Trust IAM controls are implemented, demonstrating the 
effectiveness of layered identity security.
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guidance to develop a secure IAM model that reduces 
unauthorized access while maintaining compliance. A 
qualitative approach is appropriate because it facilitates 
comprehensive evaluation of security principles, 
governance mechanisms, and access control practices 
across cloud ecosystems (Ashfaq et al., 2023; Patel et 
al., 2024).

Data Sources
The research relies exclusively on secondary data 
from peer-reviewed journals, conference proceedings, 
technical reports, and recognized cybersecurity 
publications that address zero-trust architecture, 
identity governance, cloud security, privileged 
access management, blockchain-assisted IAM, and 
regulatory compliance. The selected literature provides 
comprehensive coverage of authentication models, 
policy enforcement, continuous verification, and identity 
lifecycle management in regulated environments (Dalal, 
2021; Chinamanagonda, 2022; Vitla, 2023; Manzano et 
al., 2024).

Evaluation Framework
The proposed evaluation framework measures the 
effectiveness of zero-trust IAM using five principal 
dimensions: identity assurance, authentication strength, 
privilege governance, continuous monitoring, and 
regulatory compliance. These criteria assess how 
organizations implement least-privilege principles while 
minimizing attack surfaces, improving visibility into 
user activities, and strengthening governance across 
hybrid and multi-cloud infrastructures. The framework 
also considers adaptive access policies and automated 
identity lifecycle management as essential factors for 

resilient cloud security (Bell et al., 2024; Motamed, 2024; 
James, 2021).

Zero-Trust IAM Assessment Metrics
The assessment metrics provide a structured approach 
for comparing IAM implementations across regulated 
cloud environments. Identity assurance ensures 
only verified users receive access privileges, while 
authentication strength evaluates the robustness of 
multi-factor and adaptive verification mechanisms. 
Privilege governance measures adherence to least-
privilege principles, whereas continuous monitoring 
assesses the organization’s ability to identify abnormal 
behavior promptly. Regulatory compliance evaluates 
conformity with established cybersecurity standards 

Table 2: Evaluation Metrics for Zero-Trust and Least-Privilege IAM Performance

Assessment Metric Description Performance Indicator

Identity Assurance Verifies user identities before granting 
access

Authentication accuracy (%)

Authentication Strength Measures the effectiveness of MFA and 
adaptive authentication

Successful MFA adoption rate

Privilege Governance Evaluates the enforcement of least-
privilege policies

Number of excessive privilege 
violations

Continuous Monitoring Assesses real-time monitoring and 
anomaly detection

Mean threat detection time

Regulatory Compliance Measures adherence to federal and 
industry regulations

Compliance audit score (%)

Figure 2: Implementation of least-privilege IAM 
significantly reduces the average number of unauthorized 

access violations in regulated cloud environments. 
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Table 3: Mapping Zero-Trust IAM Controls to Regulatory Compliance Requirements

Zero-Trust IAM Control Primary Security Function Compliance Contribution Expected Outcome

Multi-Factor Authentication 
(MFA)

Strengthens identity verification Supports strong authentication 
requirements

Reduced credential 
compromise

Least-Privilege Access Restricts unnecessary permissions Enforces access control policies Lower insider threat exposure

Privileged Access Management 
(PAM)

Secures administrative accounts Improves audit readiness Controlled privileged 
operations

Continuous Monitoring Detects abnormal identity 
activities

Supports continuous compliance Faster threat identification

Identity Governance Manages identity lifecycle Enhances accountability and 
reporting

Improved regulatory adherence

Automated Provisioning Controls user onboarding and 
removal

Maintains policy consistency Reduced administrative errors

Policy-Based Authorization Evaluates contextual access 
requests

Aligns with risk-based 
governance

Adaptive access decisions

and governance requirements, ensuring secure cloud 
operations (Patel et al., 2024; Bansal, 2024; Daah et al., 
2024).

Analytical Techniques
The study employs thematic analysis and comparative 
evaluation to identify recurring trends, security 
mechanisms, and implementation strategies reported 
in the selected literature. Comparative analysis is used to 
examine differences between conventional perimeter-
based IAM and zero-trust identity models, focusing on 
authentication, authorization, access governance, and 
monitoring capabilities. The findings are synthesized 
into a unified framework suitable for federal and highly 
regulated cloud deployments (Ashfaq et al., 2023; 
Manzano et al., 2024; Bell et al., 2024).

Ethical and Regulatory Considerations
The research utilizes publicly available academic sources 
and does not involve human participants or confidential 
organizational data. Ethical integrity is maintained 
through accurate attribution of referenced studies 
and objective interpretation of findings. Regulatory 
considerations emphasize adherence to recognized 
cloud security practices, privacy requirements, identity 
governance policies, and compliance frameworks that 
support secure access management within regulated 
sectors (Vitla, 2023; Daah et al., 2024; Motamed, 2024).

Ze r o-Tr u s t IAM Fr am  e wo r k 
f o r Fe d e r al /Re g u la t e d Clo u d 
De p loym e n ts

A Zero-Trust Identity and Access Management (IAM) 
framework provides a security architecture that assumes 

no user, device, application, or network segment should 
be inherently trusted. In federal and regulated cloud 
deployments, identity becomes the primary security 
boundary, where every access request is continuously 
authenticated, authorized, and monitored before 
permission is granted. This framework reduces the attack 
surface by enforcing least-privilege access, adaptive 
authentication, and continuous policy validation across 
cloud resources (Patel, Müller, Kvirkvelia, Smith, & 
Wilson, 2024; Ashfaq et al., 2023).

Identity Governance Architecture
Identity governance establishes centralized control over 
user identities, credentials, roles, and access privileges 
throughout their lifecycle. Automated provisioning, 
role assignment, periodic access reviews, and timely 
deprovisioning ensure that users receive only the 
permissions required for assigned responsibilities. 
Identity governance also improves accountability 
through comprehensive audit trails and policy 
enforcement, supporting compliance with federal 
security regulations and cloud governance requirements 
(Vitla, 2023; Motamed, 2024).

Least-Privilege Access Lifecycle
The least-privilege model limits access rights to 
the minimum resources necessary for performing 
authorized tasks. Permissions are granted through 
role- and attribute-based policies, while privileged 
accounts receive temporary, just-in-time access rather 
than permanent administrative rights. Regular privilege 
reviews eliminate excessive permissions and reduce 
insider threats, credential misuse, and opportunities for 



Zero-trust and least-privilege IAM design in federal/regulated cloud deployments

Adhyayan: A Journal of Management Sciences, Volume 14, Issue 2 (2024)90

lateral movement within cloud infrastructures (Dalal, 
2021; Chinamanagonda, 2022).

Policy-Based Access Management
Policy-driven access management enables dynamic 
authorization decisions based on user identity, device 
security posture, geographic location, workload 
sensitivity, and contextual risk. Instead of relying on 
static permissions, policies continuously evaluate 
changing conditions before permitting resource access. 
This adaptive approach strengthens security while 
maintaining operational flexibility across hybrid and 
multi-cloud environments (James, 2021; Bansal, 2024).

Continuous Identity Verification
Continuous verification extends authentication beyond 
the initial login by reassessing user behavior and 
device trust throughout each active session. Behavioral 
analytics, risk scoring, multi-factor authentication, 
and anomaly detection allow organizations to detect 
suspicious activities in real time and automatically adjust 
or revoke access when security thresholds are exceeded. 
These mechanisms improve resilience against credential 
theft and account compromise (Bell, Broklyn, & Egon, 
2024; Manzano, Márquez, & Astudillo, 2024).

Integration with Cloud Security Services
A mature Zero-Trust IAM framework integrates with 
cloud-native security capabilities, including Security 

Information and Event Management (SIEM), Cloud 
Security Posture Management (CSPM), Extended 
Detection and Response (XDR), Security Orchestration, 
Automation, and Response (SOAR), and endpoint 
protection platforms. This integration enables 
centralized visibility, automated threat detection, rapid 
incident response, and consistent policy enforcement 
across distributed cloud environments. Emerging 
technologies, including blockchain-based identity 
validation, further enhance identity integrity and 
auditability in highly regulated sectors (Daah, Qureshi, 
Awan, Adalat, & Konur, 2024; Subha, Leelavathi, & Hari 
Bhaskar, 2023).

Automation of Identity Provisioning and 
Deprovisioning
Automation minimizes administrative errors by 
synchronizing user onboarding, role modification, 
privilege updates, and account termination with 
organizational workflows. Automated identity lifecycle 
management ensures that permissions remain 
aligned with current job responsibilities and that 
unnecessary access is removed immediately when 
personnel change roles or leave the organization. 
Such automation strengthens regulatory compliance, 
improves operational efficiency, and minimizes 
opportunities for unauthorized access (Vitla, 2023; Patel 
et al., 2024).

Figure 3: Advancing IAM maturity improves regulatory compliance while reducing security incidents, highlighting the 
benefits of Zero-Trust IAM adoption.
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Di s c u s s i o n

Benefits of Zero-Trust IAM in Federal Cloud 
Systems
The findings demonstrate that implementing zero-trust 
and least-privilege Identity and Access Management 
(IAM) significantly improves the security posture of 
federal and regulated cloud environments. Unlike 
traditional perimeter-based security, zero-trust 
frameworks continuously validate every user, device, 
and application before granting access, thereby 
reducing unauthorized activities and limiting lateral 
movement within cloud infrastructures. Least-privilege 
policies further strengthen security by ensuring that 
users receive only the permission necessary to perform 
their assigned tasks, thereby minimizing opportunities 
for privilege abuse and insider threats (Patel et al., 2024; 
Ashfaq et al., 2023). Continuous authentication, policy 
enforcement, and real-time monitoring also enhance 
visibility into identity activities while supporting stronger 
protection of sensitive government information (Bell et 
al., 2024; Chinamanagonda, 2022).

Operational Challenges
Despite its advantages, deploying zero-trust IAM 
across federal cloud infrastructures presents several 
implementation challenges. Many government agencies 
continue to operate legacy applications that were 
not designed for identity-centric security, making 
integration with modern IAM platforms technically 
demanding. Managing identities across hybrid and 
multi-cloud environments increases administrative 
complexity, while maintaining consistent access 
policies requires effective governance and automation. 
Organizations must also balance strict security 
controls with operational efficiency to avoid disrupting 
legitimate business processes. Furthermore, continuous 
verification mechanisms may increase infrastructure and 
management costs if deployment strategies are not 
carefully planned (Dalal, 2021; James, 2021; Motamed, 
2024).

Compliance and Governance Implications
Zero-trust IAM contributes substantially to regulatory 
compliance by providing comprehensive identity 
governance, centralized policy management, detailed 
audit trails, and continuous access validation. These 
capabilities simplify compliance with government 
security frameworks by enabling organizations to 
demonstrate accountability, monitor privileged 

activities, and rapidly detect policy violations. 
Automated identity lifecycle management further 
improves governance by ensuring timely provisioning, 
modification, and revocation of user privileges while 
reducing human error. As regulatory expectations 
continue to evolve, zero-trust architectures provide a 
scalable foundation for maintaining compliance without 
sacrificing security effectiveness (Vitla, 2023; Bansal, 
2024; Bell et al., 2024).

Emerging Technologies
Emerging technologies are expanding the capabilities 
of zero-trust IAM through intelligent automation and 
decentralized trust models. Artificial intelligence and 
behavioral analytics enable adaptive authentication by 
continuously evaluating user behavior and identifying 
anomalous access patterns. Blockchain technology 
strengthens identity integrity by creating tamper-
resistant identity records and improving trust between 
distributed systems, particularly within highly regulated 
sectors. Internet of Things (IoT) environments also 
benefit from integrating blockchain with identity 
management, allowing secure device authentication 
and trusted communication among connected assets. 
Systematic analyses further indicate that combining 
adaptive security mechanisms with continuous 
verification enhances resilience against increasingly 
sophisticated cyber threats (Daah et al., 2024; Manzano 
et al., 2024; Subha et al., 2023).

Practical Recommendations for Secure Cloud 
Adoption
Successful adoption of zero-trust IAM requires 
organizations to implement identity-first security 
strategies supported by least-privilege access, multi-
factor authentication, privileged access management, 
continuous monitoring, and automated policy 
enforcement. Agencies should establish comprehensive 
identity governance frameworks, perform periodic 
privilege reviews, and integrate risk-based access 
controls across cloud resources. Security awareness 
programs should complement technical controls to 
reduce credential misuse and improve compliance with 
organizational policies. Additionally, interoperability 
standards should be considered when integrating 
diverse cloud platforms to ensure secure information 
exchange across distributed environments. Collectively, 
these practices strengthen cloud resilience, improve 
operational transparency, and support sustainable 
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cybersecurity modernization for federal and regulated 
cloud deployments (Patel et al., 2024; Hardin et al., 2015; 
Ashfaq et al., 2023; Vitla, 2023).

Co n c lu s i o n

Zero-trust and least-privilege Identity and Access 
Management (IAM) principles have become essential 
components for securing federal and regulated clouds 
due to their growing scale and complexity. Unlike 
perimeter-centric strategies, zero-trust constantly 
questions all users, devices, and workloads and restricts 
access to the lowest possible level to reduce the risk of 
unauthorized access and the damage caused by stolen 
credentials. This security model provides enhanced 
confidentiality, integrity, and availability in hybrid and 
heterogeneous cloud environments and supports 
resilient digital government operations (Patel, Müller, 
Kvirkvelia, Smith, & Wilson, 2024; Ashfaq et al., 2023).

The study highlights how the introduction of 
these additional IAM capabilities, such as multi-factor 
authentication, privileged access management, 
continual monitoring, adaptive access policies, 
and automated identity governance, dramatically 
enhances security posture and business efficiency. 
These mechanisms enable companies to achieve 
better regulatory compliance, greater visibility into 
identity activities, and more effective responses to new 
attack techniques. In addition, emerging technologies 
like blockchain-based identity verification and smart 
access analytics further bolster trust, transparency, 
and accountability in cloud ecosystems (Daah, Qureshi, 
Awan, Adalat, & Konur, 2024; Vitla, 2023; Bell, Broklyn, 
& Egon, 2024).

While these benefits exist, careful planning is needed 
to ensure successful implementation, taking into 
account legacy system integration, policy complexity, 
interoperability challenges, and organizational readiness. 
To ensure the success of zero-trust adoption, it is critical 
to implement a phased deployment approach backed 
by ongoing risk assessment, governance structures, 
and employee awareness-raising efforts (Dalal, 2021; 
Chinamanagonda, 2022; James, 2021). In addition, 
standardized security mechanisms and ongoing policy 
adherence provide a scalable framework for protecting 
sensitive government data and complying with 
evolving regulatory requirements (Manzano, Márquez, 
& Astudillo, 2024; Bansal, 2024; Motamed, 2024).

In summary, zero-trust architecture, combined 
with least-privilege IAM, creates a comprehensive and 
adaptive security framework that meets today’s cloud 

security needs. In highly regulated environments, 
organizations that focus on identity-centric protection, 
continuous verification, and automated governance can 
better manage cyber risks, enhance resilience, and drive 
secure digital transformation (Patel, Müller, Kvirkvelia, 
Smith & Wilson, 2024; Daah, Qureshi, Awan, Adalat & 
Konur, 2024; Bell, Broklyn & Egon, 2024). 
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